Effects of melatonin on dopamine metabolism in the hypothalamus and the pituitary of the rainbow trout, Oncorhynchus mykiss.
The present paper discusses the effect of a single melatonin treatment (0.5 mg/kg, i.p.) on the dopaminergic metabolism in the hypothalamus and pituitary of the rainbow trout. The effects of exogenous melatonin on dopamine (DA) and 3,4-dihydroxyphenylacetic acid (DOPAC) contents were compared with the variations in the content of these catecholamines associated to the natural increase in the endogenous melatonin from daytime (3 hr before lights off) to nighttime (3 hr after lights off). Animals treated with melatonin showed a rapid (maximal values at 30 min post-injection) and relatively sustained rise in plasma melatonin levels, which reached supraphysiological ranges. The increase in circulating melatonin was accompanied by a reduction in the amount of DOPAC in both the hypothalamus (30, 60, and 120 min after i.p. melatonin) and the pituitary (120 min after i.p. melatonin) as well as in the pituitary DOPAC/DA ratio (60 and 120 min after i.p. melatonin). Similarly, the increase in circulating melatonin levels from the daytime to nighttime was associated with decreases in the contents of DOPAC in both the hypothalamus and pituitary and in the DOPAC/DA ratio in the pituitary. These data suggest that the inhibition of the hypothalamic-pituitary dopaminergic metabolism may be a specific mechanism of melatonin action in the trout brain that might operate following changes in the secretion of the hormone from the pineal gland.